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834-4 In-Vivo Prediction of Outward Remodeling in Native 
Portions of Stented Coronary Arteries Associated With 
Sites of High Endothelial Shear Stress st the Time of 
Deployment 
Charles L. Feldman. Scott Kinlay, Ahmet U. Coskun, Mauraen E. Clark, Milan Sonka, 
Andreas Wahle, Olusegun J. Ilegbusi, Jeffrey J. Popma, Richard E. Kuntz, Peter H. 
Stone, Brigham & Women's Hospital, Boston, Massachusetts, Northeastern University, 
Boston, Massachusetts. 
Background: It has not been possible to predict responses of native portions of stented 
coronary arteries in vivo at the time of stent deployment. Local hamodynamic factors play 
a critical role in preserving normal endothelial shear stress (ESS). The purpose of this 
study was to determine if the responses of the native portions of stented artedes could be 
predicted based on ESS at the time of stent deployment. Methods: We studied 4 patients 
at baseline and after 6 mos. The 3-D anatomy of the artery was determined using intrac- 
oronary ultrasound, biplane angiography, and coronary flow measurements. The lumen 
was reassembled in accurate 3-D space; local ESS was calculated using computational 
fluid dynamics. Outer vessel dimensions (external elastic lamina [EEL]) and the plaque 
(difference between EEL and the lumen) were similarly reconstructed. Changes in the 
artery were assessed by general linear regression accounting for repeated measure- 
ments. Results: In areas of increased ESS after stent deployment there was a consistent 
increase in the lumen and EEL radii at 6 rod, associated with a proportional decrease in 
ESS to the physiologic range (each p<0.0001): 
Conclusions: Increased ESS in native areas of the coronary artery adjacent to stent 
deployment is directly associated with marked outward remodeling over 6-rodS, This 
methodology can detect minute changes in the coronary lumen, wall, and plaque in accu- 
rate 3-D space and may be used to identify responses of the vessel to the stent and to 
adjunctive therapies. 
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834-5 In Vivo Determination of Vascular Mechanics With 
Atheroma Development 
Andrew J, Hamilton, Joung-Hwan Mun, Beverly Smulevitz, Ashwin Nagaraj, Bonnie J. 
Kane, Rodney Greene, David D. McPherson, Kdshnan B. Chandran. Northwestern 
University Chicago, Illinois, University of Iowa, Iowa City Iowa. 
The in-vivo determination of alterations in vascular material properties (VMP) has been 
difficult. We have developed a novel methodology that permits in-vivo evaluation of VMP. 
Methods: To assess how atheroma development affects VMP, Yucatan miniswina, one 
group with aging/hypercholesterolemia and another with induced atheroma, were evalu- 
ated. Femoral and carotid arteries were imaged with intravascular ultrasound. Image 
data was segmented and, following 3D reconstruction, underwent finite element and sen- 
sitivity analysis with optimization to identify regions with altered VMP and compared to 
histology, 
Results: Following 12 months of aging and hypercholesterolemia, the areas with fatty 
streaks demonstrated reduction in wall elastic modulus (0.91 x 105 _+_0.002 x 105 abnor- 
mal vs. 0.99 x 105 ¢_0.017 x 10 s normals-dynes/cm 2) with focal stiffening in the areas of 
fibrous atharoma formation. In the animals with 4 month induced atheroma, elastic mod- 
ulus regionally decreased with early lesion development when compared to contralateral 
normals (0.92 x 10 s +_.0.02 x 105 atharoma vs. 0.99 x 105 +_.0.015 x 105 normals-dynes/ 
cm2). (All p < 0.05 vs. normals.) 
Conclusion: These data demonstrate a decrease in VMP with early lesions followed by 
an increase as lesions progress. This novel methodology permits determination of areas 
with atheroma development prior to the appearance of visible plaques, can follow ather- 
oma progression, and evaluate interventions aimed at decreasing atheroma load and 
normalizing VMP. 
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834-6 Increased Incidence of Internal Elastic Lamina Rupture 
and Intlmal Medial Changes in Complex Atherosclerotic 
Lesions: Understanding the Remodeling Paradox and 
Plaque Disruption 
Pedro R. Moreno, K-Raman Puroshothaman, Valentin Fuster, William N. O'Connor, Gill 
Heart Institute, University of Kentucky, Lexington, Kentucky 
Background: Plaque disruption occurs more frequently in mitdly stenotic segments, a 
paradox reflecting compensatory enlargement of the vessel wall. This process may 
involve rupture of the internal elastic lamina (IEL), expanding the atherosclerotic process 
into the tunica media. In addition, medial inflammation and repair will reduce medial 
thickness and increase focal circumferential stress, favoring plaque disruption. Accord- 
ingly, we investigated whether: 1) rupture of IEL, 2) medial inflammation, 3) medial repair 
changes including fibrosis and atrophy, and 4) medial thickness differ in disrupted versus 
non-disrupted plaques. 
Methods: Computerized planimetry and ocular micrometry was performed for systematic 
analysis of 425 human aortic plaques stained by H & E and elastic-trichrome methods. 
Results: Disrupted plaques had increased incidence of IEL rupture, increased incidence 
of medial inflammation, and increased incidence of repair changes including medial fibro- 
sis and atrophy (all p<0.01 ). in addition, disrupted plaques had reduced medial thickness 
(p<0.001); (See Table). Logistic regression analysis identified rupture of IEL as an inde- 
pendent predictor of fibrous cap disruption (p<0.001). 
Conclusion: Disrupted plaques have increased incidence of IEL rupture, medial inflam- 
mation and repair changes, and reduced medial thickness than non-disrupted plaques. 
The role of IEL rupture in relation to intimai-medial changes and plaque disruption 
deserves further investigation. 
Disrupted Non-Disrupted P Value 
Plaques (n=119) Plaques (n=306) 
Internal Elastic Lamina Rupture (%) 85 23 0.0001 
Medial Inflammation (%) 35 19 0.01 
Medial Fibrosis (%) 55 23 0.0001 
Medial Atrophy (%) 68 19 0.0001 
Medial Thickness (microns) 281 ± 86 306 ± 91 0.01 
ORAL  CONTRIBUT IONS 
842 Plaque Stability and Progression/ 
Regression 
Tuesday, March 19, 2002, 8:30 a.m.-10:00 a.m. 
Georgia World Congress Center, Room 254W 
8:30 a.m. 
842-1 Regulation of Plaque Stability by p43, Cofector of tRNA 
Synthase, in Atherosclerosis 
Se-Hwa Kim. Won-Ha Lee, Yoon-Ho Choi, Young-Kyu Ko, Sung-Hun Kim, Jeong-Euy 
Park, Samsung Biomedical Research Institute, Sungkyunkwan University School of 
Medicine, Seoul, South Korea, Seou/ National Universi~ Seou/, South Korea. 
Background: p43, an auxiliary factor of mammalian muffi-aminoacyl-tRNA syntheses 
(multi-ARSs), has been reported to have pro-inflammatory properties, p43 is matured 
into endothelial monocyte activating polypeptide II (EMAP II) during apoptosis. Since 
apoptotic cells are present in human atherosclerotic plaques, we hypothesized that p43 
is involved in atherogenesis. 
Methods and Results: To test the expression of p43 in atherosclerotic plaques, we per- 
formed immunohistochemistry using antibodies against p43, foam celL specific marker 
(CD68), cellular activation marker (HLA.DR), smooth muscle cell specific marker (a- 
ectin), and matrix metaHoproteinase-9 (MMP-9). Histochemical analyses of human ath- 
erosclerotic plaques revealed high level expression of p43 in neo-intima rich in macroph- 
age/foam cells. The expression of p43 in atherosclerotic plaques was confirmed by 
immunoblotting using anti-p43 antibody. A higher level of p43 was also observed in 
atheromatous plaques than in fibrous plaques. To confirm apoptosis in human carotid 
artery, TdT-mediated UTP nick end labeling (TUNEL) assay was performed in 5 cases 
of atherosclerosis plaque specimens. TUNEL assay revealed that apoptotic calls are 
found in foam cells, and smooth muscle cells within the plaques. Futhermora, histological 
analysis of atherosclerotic plaques with severe infiltration of foam ceils revealed that the 
expression of p43 and MMP-9 overlapped with the apoptotic region. We also tested cel- 
lular responses when human monocytic ell line, THP-1, was stimulated with p43. Apop- 
tosis of THP-1 stimulated by p43 was analyzed by flow-cytomatry with propidium iodide- 
annexinV staining, then apoptosis was detected at 100 nM of p43. We observed that 100 
nM of p43 induces the highest expression of MMP-9 by gelatin zymography. In THP-1 
stimulated by p43, the expression of tumor necrosis factor-co, monocyte chemoattractant 
protein-I, and interleukin-8 in dose-dependent manner was observed by ELISA. 
Conclusion: These findings suggest that p43 is involved in apoptosis during atheroscle- 
rosis via the induction of pro-atherogenic ytokines and decreased plaque stability by 
induction of extracellular matrix degrading enzymes. 
